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Excerpt from 

Japanese Patent Laid-Opcn Publication No. Hei 9-903-74 
[0004] 

[Problems to be solved by the Inventionl 

Recently, when black and white grayscale display or color 
display IS realized bv a liQuid crystal display eleuteut, there 
ariecB a Bignificant problem of color unevenness or the Ixke 
caused bv a difference in a distaxice beLw^eu substrates between 
the center portion of the display region and the pernph«r«l 
sealinq portion, which has iioL convexxtiuiially been regarded as 
a problem. 

[0005] , ^ 

Mnr« .spRr.ifir.«lly, in a liquid crystal display element, 
even a slight change of a distance between a pair of substrates 
(plprt-rorip. fiubstranP.fi) facing each other leads to a change in 
the threshold voltage or a change in the lighting state, or 
r-^nspc; inT«rfP.rfir.r.P. phenomenon for changing colors remarkably, 
which results in loss of stable display quality. Therefore, 
the distance between substrates must be very accurate and allows 
only an error (a variation from the specified value) of within 
*0 03 wa. It IS found that, in order to meet the above 
requirement, it is necessary to apply a uniform pressure over 
the entire surface of the subsLraLes au.:ing the process of 

sealing using a sealing material. 

[0006] 

However, a conventional sealing jnethod has a prnbl pm that, 
because resin type granular spacers are dispersed over the 
pntirp «;iirface of thP. suhstratfis which are to be sealed Whereas 
glass fiber is mi«ed as a spacer in the sealing material, due 
to a difference in modulus or elasticity between the resin 
spacer and the glass fiber spacer, a distance between the 
substrates becomes non-unitorm between the center portion of 
the display region and the peripheral scaling portion, when a 
uniform pressure is applied to the entire surface of the 
oubotrotc. 
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[00071 

The present invention was made in order to solve the above 
problem, it is an object of the present invention to provide 
a method of manufacturing a liquid crystal display element which 
can maintain a uniform distance between substrates over the 
entire surface when sealing the substrates using a sealing 
material at the periphery of the substrates by applying a 
pressure onto a plurality of pairs of substrates via a buffer 
uiciLetiiil and wliich can provide a hiyh quality imaye Ixee Itoiu 
color unevenness and display unevenness . 

[0012] 

specifically, the liquid crystal display element 
inr.liidfis a first Rlflr.1-.rod« stibstratft 4 formnd by Rftqimnt-ially 
layering stripe-ahape first electrodes 2 and an alignment film 

3 on an insulating substrate l and a second electrode substrate 
e formed by ecquontially layering stripc-ehapc second 
electrodes 6 and an alignment film 7 on another Insulating 
substrate 5, which are disposed facing each other such that the 
electrodes 2 and 6 are orthogonal to each other, with a gap of 
6.0 pm being maintained between the first electrode substrate 

4 and Lhe second elecLrode aubsLraLe 8 due Lo granular spacers 
9. Between these electrode substrates 4 and 8, a liquid crystal 
coiupoBiliou iUfeiLeiiiiil is enclosed. FuiLher, polaix;teL-si 11 and 
^7 are provided on the outer surfaces of the respective 
substrates. In the drawing, numeral 13 indicates a sealing 
portion by the sealing watflrial. 

[0013] 

Tn firrier to manufar.turp a liquid crystal display elettiAnt 
having the above structure, first, with respect to the 
respective electrode forming surfaces of the first electrode 
substrate 4 and the second electrode substrate 8 respectively 
having the first electrode 2 and the second electrode 6 which 
are ITO transparent electrodes formed on the insulating 
substrates 1 and 5 in a toown method, an alignment material is 
coated and a rubbing treatment is performed to form the 
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alignment films 3 and 7 . Subseqiipnt. I y, granular spacers 9 are 
dispersed on a surface of at least one of the electrode 
substrates. Then, after coating a sealing material such as a 
thermosetting epoxy adhesive in the periphery of the substrate 
on which the spacers s are r.hus dispersed, the two substrates 
are arranged facing each other such that the electrodes 2 and 
6 arfi orthogonal to each other, and the substrates are sealed 
at the periphery thereof using the oealing material which has 
been coated. Then, after injecting the liquid crystal 
compoBition material 10 in a gap which is created by the spacers 
between these substrates, the injecLioxi putt is sealed with a 
photo-setting acrylic resin or a siHcoi^e r«Rin, thereby 
obtaining a liquid cry s Lai display element. 
[0014] 

The process of sealing the periphery of the oubotratco 
using a sealing material is performed in the fol lowing manner. 
Specilically, as shown in Fig. 2, on an aluminum plate 14 having 
a highly precisely finished surtace, a plural try of electrode 
substrate pairs (substrate pairs) IS, each pair being 
temporarily composed of two electrode substrates, are 
accumulated with a buffer sheet 16 made of a fluoro-resin or 
the like being interposed between the substrates. Here, as 
ehown in a plan view of Fig. 3, the buffer sheet 16 has a 
rectangular cut-out portion in the center along Lhe line loc*ited 
toward the inner side (desirably by a distance of about S to 
10 mm) wiLh i-especL Lo the peripheral portion IGa which comes 
into contact with-the sealing portion of the snbstratft pair lb, 
and is disposed such that the cut-out potion 16b does not overlap 
the sealing portion of the substrate pair lb. 
[0015] 

Next, in order to hP.at thR plurality of substrate pairs 
15 whidi axe layered via the buffer sheet 16 evenly in the 
thickness direction, an equalizer 17 is insfirt.P.d P.vftry several 
substrate pairs 15. Then, an aluminum plate 14 is further 
dispnsP.d on thP. I ayered product, and a pressing force is applied 
to the layered product by a plurality of springs 18 downwardly 
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in the vertical direction via the aluminum piate 14 . By heating 
and curing Lhe sealing luaLeiial ("oL shuwu) foi sealing the 
periphery ot the suhstrate pairs IS while applying a pressure 
as described above, a vacant cell into which the litiuid crystal 
composition material 10 is CO be enclosed is obralned. 
[0016] 

AS described above, according to t^e present- ernhndlmRnl., 
bccauoc, in the fjealing process in which the sealing material 
i.s heal.Hd rixid t:uied while Lhe subatr*te pairs 15 are pressurized 
via a buffer material, the butter sheet lb having a cut-our 
portion at the center portion which contacts the display portion 
of the subsrrate pairs 15 is used, a pressure is applied in a 
state where only the scaling portion of the substrate pair 15 
and fbfi vicinity thfirRoT arR in t.-twiLacL wlLh Lhe bullei. sheet 
16. Accordingly/ the substrate pairs lb are pressurized in a 
state where the pair of substrates is kept parallel to each other/ 
and non-uniformity of the distance between the sub-strai-Rs 
caused by a difference in the modulus of elasticity of spacers 
hRLwRen l.hH cRnLRr display ptjrLxtm aiid Lhe yeiipheial sealing 
portion can be eliminated. As a result/ display detects such 
as color irregularity and display unevenness caused by a 
non-uniform distance between substrates can be eliminated and 
high manufacturing yield can be ensured. 

[0017] 

Further, in the present invention, when a heating plate 
haviny a xectaugular cut-out portion in the center portion along 
the line located toward the inner side by a distance ot about 
D to 10 mm with respect to the peripheral portion which comes 
into contact with tne sealing portion of the s\ibstrate pair IS 
ia employed aa the equaliser 17 which is used for even heating 
of the substrate pairs 15, the distance between substrates can 
be made more unitorm over the entire surface, so that a liquid 
crystal display element capable of providing a higher quality 
Image can be manufactured. 
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